STRUCTURE OF MOUNTING WEIGHT IN FORKLIFT TRUCK 

BACKGROUND OF THE INVENTION 

5 The present invention relates to structure of mounting a weight in a forklift 

truck. 

A forklift truck has a counterweight or a balance weight made of a casting 
and mounted in the rear of a body frame of the vehicle for balancing the vehicle 

10 when the vehicle is loaded. The counterweight or the balance weight is 
hereinafter referred to a weight. The weight is connected to the frame by a 
plurality of bolts and nuts. Since the mating surfaces of the weight and the body 
frame to which the weight is connected extend substantially vertically, the plurality 
of bolts needs to be inserted into their respective bolt receiving holes while 

15 supporting the heavy weight and also adjusting the weight for its connecting 
position with respect to the vehicle body frame. Thus, the operation of connecting 
the weigh is a laborious and time-consuming work. 

Japanese Unexamined Patent Publication No. 2001-151487 discloses a 
20 method of connecting a weight to a frame, which reduces the time and effort I 
connecting the weight to the frame. In this reference, a mounting part is formed 
on a rear axle frame that extends rearward from the frame. The weight is 
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mounted on the mounting part. Specifically, the weight is mounted on the 
mounting part of the rear axle frame temporarily and then the position of the 
weight is adjusted by moving the weight in vertical, horizontal and lateral 
directions in such a manner that bolts provided in the frame coincide with 
5 bolt-holes formed in the weight. Then the bolts are inserted into the respective 
bolt-holes. Subsequently, the bolts are tightened by their nuts. Thus, the weight is 
connected to the frame. 

In the above reference, the weight is connected to the frame in a state 
10 that the weight is mounted on the mounting part. However, the bolts still need to 
be inserted into the bolt-holes while the position of the weight is being adjusted. 
Consequently, the time and effort for connecting the weight to the frame is not 
sufficiently reduced. 

15 Also, since the forklift truck whose rear axle is mounted on the weight 

does not have any part for supporting the weight, extra time and effort has been 
required when connecting the weight to the frame. In addition, for the purpose of 
supporting the weight, a large-sized jig or equipment has been required. 

20 SUMMARY OF THE INVENTION 

The present invention is directed to structure of mounting a weight in a 
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forklift truck that reduces time and effort in connecting the weight to a frame of the 
forklift truck. 

The present invention has the following first feature. In a structure of 
5 mounting a weight in a forklift truck which has a frame and the weight that is to be 
connected and fixed to the frame by a bolt and a nut, the bolt is tightened by 
screwing the nut. The structure includes a first hole, a second hole, a first fitting 
part and a second fitting part. The first hole is formed through the frame for 
inserting the bolt. The second hole is formed through the weight for inserting the 
10 bolt in such a manner that the first hole and the second hole correspond to each 
other. The first fitting part is formed on the frame. The second fitting part is formed 
on the weight in such a manner that the first fitting part and the second fitting part 
fit to each other and that the first hole and the second hole are aligned with each 
other when the frame and the weight are combined together. 

15 

The present invention has the following second feature. A method of 
mounting a weight in a forklift truck which has a frame and the weight that is to be 
connected and fixed to the frame by a bolt and a nut includes the steps of forming 
a first hole through the frame and a second hole through the weight in such a 
20 manner that the first hole and the second hole correspond to each other and 
forming a first fitting part on the frame and a second fitting part on the weight in 
such a manner that the first fitting part and the second fitting part fit to each other 
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and that the first hole and the second hole are aligned with each other when the 
frame and the weight are combined together, moving the frame to the weight in 
such a manner that the first fitting part and the second fitting part fit to each other, 
inserting the bolt through the first hole and the second hole from the weight side, 
5 and tightening the bolt with the nut. 

The present invention has the following third feature. A method of 
mounting a weight in a forklift truck which has a frame and the weight that is to be 
connected and fixed to the frame by a bolt and a nut includes the steps of forming 

10 a first hole through the frame and a second hole through the weight in such a 
manner that the first hole and the second hole correspond to each other and 
forming a first fitting part on the frame and a second fitting part on the weight in 
such a manner that the first fitting part and the second fitting part fit to each other 
and that the first hole and the second hole are aligned with each other when the 

15 frame and the weight are combined together, moving the weight to the frame in 
such a manner that the first fitting part and the second fitting part fit to each other, 
inserting the bolt through the first hole and the second hole from the weight side, 
and tightening the bolt with the nut. 

20 The present invention has the following fourth feature. A method of 

mounting a weight in a forklift truck which has a frame and the weight that is to be 
connected and fixed to the frame by a bolt and a nut includes the steps of forming 
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a first hole through the frame and a second hole through the weight in such a 
manner that the first hole and the second hole correspond to each other and 
forming a first fitting part on the frame and a second fitting part on the weight in 
such a manner that the first fitting part and the second fitting part fit to each other 
5 and that the first hole and the second hole are aligned with each other when the 
frame and the weight are combined together, moving the frame and the weight to 
each other in such a manner that the first fitting part and the second fitting part fit 
to each other, inserting the bolt through the first hole and the second hole from 
the weight side, and tightening the bolt with the nut. 

10 

Other aspects and advantages of the invention will become apparent 
from the following description, taken in conjunction with the accompanying 
drawings, illustrating by way of example the principles of the invention. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the present invention that are believed to be novel are set 
forth with particularity in the appended claims. The invention, together with 
objects and advantages thereof, may best be understood by reference to the 
20 following description of the presently preferred embodiments together with the 
accompanying drawings in which: 
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FIG 1 is a partial perspective view showing a frame and a weight that is 
to be connected to the frame; 

FIG. 2 is a partial perspective rear view showing the frame and the weight 
5 that is to be connected to the frame; 

FIG 3 is a side view showing the weight that has been connected to the 

frame; 

10 FIG 4 is a front view showing the weight that has been connected to the 

frame; and 

FIG 5 is a top view showing the weight. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A forklift truck according to a preferred embodiment of the present 
invention will now be described with reference to FIGS. 1 through 5. FIG 1 is a 
partial perspective view showing a frame and a weight that is to be connected to 
20 the frame. FIG 2 is a partial perspective rear view showing the frame and the 
weight that is to be connected to the frame. FIG 3 is a side view showing the 
weight that has been connected to the frame. FIG 4 is a front view showing the 
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weight that has been connected to the frame. FIG. 5 is a top view showing the 
weight. 

In FIG. 1, the left side of the figure is the front side and the right side 
5 thereof is the rear side. As shown in FIG. 1, a frame 1 of a vehicle includes a left 
side-plate 11, a right side-plate 12 and a base plate 13. The left side-plate 11, the 
right side-plate 12 and the base plate 13 cooperate to define a space for 
accommodating therein various devices and equipment. Locating members 14 
are fixed to the internal surfaces of the left side-plate 11 and the right side-plate 

10 12 adjacent to the rear end of the frame 1 , respectively. Each locating member 14 
has a fitting part 15 and a bearing part 16 that extends downward from the fitting 
part 15. The fitting part 15 of each locating member 14 is bent substantially in 
J-shape, including a horizontal top portion 15a, a first contacting portion 15b 
continuing from the rear end of the top portion 15a and extending downward, and 

15 a second contacting portion 15c continuing from the lower end of the first 
contacting portion 15b and extending horizontally forward. The top portion 15a, 
the first contacting portion 15b and the second contacting portion 15c of the fitting 
part 15 are formed so as to have substantially the same dimension as measured 
in the direction of the width of the forklift truck. As shown in FIG. 1 , an upper bolt 

20 receiving hole 19 is formed through each first contacting portion 15b. 

The bearing part 16 of each locating member 14 extends vertically 
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downward from the front end of the horizontal second contacting portion 1 5c of 
the fitting part 15. A lower bolt receiving hole 20 is formed through the lower part 
of each bearing part 16. 

Meanwhile, a weight 2 is shaped so as to form in the center thereof a 
recess 21 for accommodating therein various devices and equipment. The recess 
21 is opened to the top and the side adjacent to the frame 1 . The weight 2 is also 
shaped so as to form on opposite sides thereof a pair of recesses 22 opened not 
only to lateral sides but also to the rear of the weight 2 for receiving therein rear 
wheels (not shown), respectively. 

The weight 2 is formed at the upper front surfaces on opposite sides 
thereof with the fitting parts 23 which are symmetrical with respect to the 
longitudinal center line of the weigh 2. Each fitting part 23 of the weight 2 is 
15 shaped in a recessed form so as to fittingly receive therein the corresponding 
J-shaped fitting part 15 of the frame 1. As shown in FIG. 1, the fitting part 23 
includes a first bearing surface 23a, a second bearing surface 23b and a third 
bearing surface 23c. These bearing surfaces 23a, 23b, 23c are formed such that, 
when the fitting part 15 of the frame 1 is fitted or received in the recess of the 
20 fitting part 23 of the weight 2, the first bearing surface 23a is brought into contact 
engagement with the lateral surfaces of the three portions 15a, 15b, 15c of the 
J-shaped fitting part 15 of the frame 1, the second bearing surface 23b with the 
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rear surface of the first contacting portion 15b of the fitting part 15, and the third 
bearing surface 23c with the bottom surface of the second contacting portion 15c 
of the fitting part 15, respectively. 

5 A fitting recess 24 is formed in the weight 2 behind each fitting part 23 

and an upper bolt receiving hole 25 is formed in the weight 2 adjacent to the fitting 
part 23 so as to extend from the second bearing surface 23b to the fitting recess 
24. The upper holes 25 and their corresponding upper holes 19 in the first 
contacting portion 15b are aligned with each other so as to receive therethrough 
10 locking bolts B, respectively, when the fitting parts 15 are received in the 
respective fitting parts 23. 

A wall is formed between each fitting part 23 and its corresponding fitting 
recess 24 and an engaging part 26 extends externally from the outer side face of 
15 each such wall. Rear ends 11a, 12a of the left and right side-plates 11, 12 are 
placed so as to face their adjacent engaging parts 26, as shown in FIG. 2, when 
the fitting parts 15 of the frame 1 are received in their corresponding fitting parts 
23 of the weight 2, respectively. 

20 Fourth bearing surfaces 27 are formed on the opposite front faces of the 

weight 2 (only one such bearing surface being shown in FIG. 1) in such a manner 
that the bearing parts 16 of the locating members 14 contact the fourth bearing 
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surfaces 27 when the fitting parts 15 are fitted in the fitting parts 23 of the weight 2, 
respectively. 

As shown in FIG. 3, a lower bolt receiving hole 28 is formed in each fourth 
5 bearing surface 27 so as to extend from the fourth bearing surface 27 to the 
corresponding wheel receiving recess 22. This hole 28 and its corresponding hole 
20 of the bearing part 16 are aligned with each other so as to receive 
therethrough a locking bolt B when the fitting parts 15 of the frame 1 are fitted in 
the fitting parts 23 of the weight 2, respectively. 

10 

The following will describe a method of connecting the weight 2 to the 
frame 1 . 

First of all, as shown in FIG. 1, the weight 2 is placed below the frame 1. 

15 Then the frame 1 is lowered from above toward the weight 2. Specifically, the 
frame 1 is lowered in such a manner that the fitting parts 15 of the locating 
members 14, which are formed on the frame 1, fit respectively into the fitting parts 
23, which are formed on the weight 2. That is, the frame 1 is lowered in such a 
manner that the side faces of the J-shaped fitting parts 15 contact the respective 

20 first bearing surfaces 23a of the fitting parts 23, that the first contacting portions 
15b of the fitting parts 15 contact the respective second bearing surfaces 23b, 
and that the lower surfaces of the second contacting portions 15c of the fitting 
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parts 15 contact the respective third bearing surfaces 23c. Since the fitting parts 
23 of the weight 2 formed to open upward, the fitting parts 15 of the frame 1 can 
be fitted smoothly to the fitting parts 23 of the weight 2. 

5 With the fitting parts 15 of the frame 1 fittingly received in the fitting parts 

23 of the weight 2, the upper holes 25, 19 are aligned with each other and also 
the lower holes 28, 20 are aligned with each other. Then the locking bolts B are 
inserted through the aligned upper holes 25, 19 and lower holes 28, 20 from the 
weight side. Subsequently, the frame 1 and the weight 2 are fixed together by 
10 tightening the bolts B with nuts (not shown). Thus, the frame 1 and the weight 2 
are connected to each other. 

With the frame 1 and the weight 2 thus connected, the rear end 11a of the 
left side-plate 11 and the rear end 12a of the right side-plate 12 are placed in 
15 facing relation to the engaging parts 26 of the weight 2. Thus, the frame 1 is 
located appropriately with respect to the weight 2. 

In the present preferred embodiment, the following advantageous effects 
are obtained. 

20 

(1) In the present embodiment, the fitting parts 15 and 23 are formed on the 
frame 1 and the weight 2, respectively, in such a manner that the upper holes 19, 
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25 and the lower holes 20, 28 are aligned with each other, respectively, when the 
frame 1 and the weight 2 are combined together. Therefore, alignment of the bolt 
receiving holes 19, 25 and 20, 28 can be accomplished merely by fitting the fitting 
part 15 in the fitting part 23. Thus, time and effort required when connecting the 
5 weight 2 to the frame 1 are reduced. 

(2) In the present embodiment, the frame 1 which is relatively lightweight is 
lowered from above to be connected to the weight 2 which is relatively heavy and, 
therefore, placed below the frame 1. Therefore, no special jig is needed to 

10 support the heavy weight and connecting the frame and the weight can be 
accomplished without using any large force. 

(3) In the present embodiment, with the frame 1 and the weight 2 combined, 
the rear ends 11a and 12a of the left side-plate 11 and the right side-plate 12 are 

15 placed in facing relation to the engaging parts 26 of the weight 2. Therefore, the 
boundaries of the frame 1 and the weight 2 are simultaneously aligned with each 
other. Thus, the alignment of the boundaries that is necessary for maintenance of 
appearance quality of forklift truck can be achieved simultaneously with 
connection of the frame 1 and the weight 2. 

20 

In the present invention, the following alternative embodiments are also 
practiced. 
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In the above-mentioned preferred embodiment, the frame 1 is moved 
from above for connection with the weight 2. In an alternative embodiment to the 
preferred embodiment, the weight 2 is moved so as to be connected with the 
5 frame 1. In another alternative embodiment to the preferred embodiment, both of 
the frame 1 and the weight 2 are simultaneously moved and connected to each 
other. 

In the above-mentioned preferred embodiment, the fitting part 15 of the 
10 frame 1 includes the top portion 15a, the first contacting portion 15b, the second 
contacting portion 15c. The fitting part 15 is not limited, however, to the above 
components. In alternative embodiments to the embodiments, the fitting part 15 
includes the bearing part 16 of the locating member 14 in place of the first 
contacting portion 15b. In this case, the fitting part 23 of the weight 2 includes the 
15 fourth bearing surface 27 in place of the second bearing surface 23b, which then 
constitutes the fitting part 23 of the weight 2. 

In the above-mentioned preferred embodiment, the fitting part 15 and the 
bearing part 16 are formed integrally by the locating member 14. In alternative 
20 embodiments to the embodiments, the fitting part 15 is formed separate from the 
bearing part 16. 
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Therefore, the present examples and embodiments are to be considered 
as illustrative and not restrictive and the invention is not to be limited to the details 
given herein but may be modified within the scope of the appended claims. 

5 
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